Interactions between structure transitions in a torsionally constrained DNA.
We used S1 nuclease cleavage in conjunction with gel electrophoresis to evaluate torsion-induced cruciform extrusion at two inverted repeat sequences, IRS-B and IRS-C of plasmid pUC12. These structure transitions affect each other through competition for the available torsional free energy according to their relative energies of activation and the magnitude of DNA duplex unwinding associated with each transition. They can be modulated by the level of DNA negative torsion. Interplays between transition sequences occur over long distances and are independent of relative orientation of transition sites. DNA binding factors that enhance or repress structural transitions of specific sequences may, thus, regulate the structural and functional properties of torsionally coupled, distal sequences.